The identification of thyroid hormone as an endogenous signal for erythroid differentiation began with our studies on the spontaneously differentiating murine erythroleukemia clone 3-1 . We observed that the spontaneous differentiation frequency was dependent on a heat stable factor present in fetal calf serum or calf bone marrow. We also noted that the bone marrow extract stimulated erythroid colony-forming units in mouse bone marrow cells, suggesting the relevance of this factor in normal erythroid differentiation. The bone marrow extract did not supplant the requirement of erythropoietin but was synergistic. Purification of the bone marrow extract indicated that the differentiationinducing activity for clone 3-1 cells cochromatographed with a low-molecular-weight, UV (280 nm)-absorbing component(s).
Introduction
The wide-ranging effects of TH3 on growth and development of vertebrates has been long recognized. The dramatic morphological, biochemical, and physiological changes induced by TH on the tadpole is a classic example (reviewed in Refs. 1 and 2). carried out by homogenizing CBM (300 g) in boiling acetic acid (900 ml) as described above. The homogenate was fractionated with 2 volumes of 95% ethanol (pH 4.0), and the supernatant was evaporated; then the residue was suspended in H2O (100 ml) and heated for 10 mm in a boiling water bath. The ethanol fractionation was repeated using 3 volumes of 9S% ethanol. The residue was suspended in H2O (4 ml), clarified by centrifugation, and chromatographed on a Bio-Gel P-i 0 column (3 x 30 cm) using acetic acid (0.3 M) for elution.
The fractions were evaporated, suspended in H2O, assayed for activity, and the active fractions combined (Table 2 ). In a preliminary experiment,
we noted that the active P-b fraction eluted from a Blue Sepharose (CL-6B) affinity column (1 x 1 2 cm) as a single peak at 0.4 M NaCI (0.1-0.8 M NaCI gradient in 0.02 M phosphate buffer, pH 7.5; total volume 60 ml; data not shown). However, since it was difficult to separate the salt from the preparation, we modified the elution step by washing the column consecutively with 0.1 M NaCI (in 0.01 M phosphate, pH 7.5; 20 ml), 0.3 M NaCI (in 0.01 M phosphate, pH 7.5; 20 ml), H2O (20 ml), and 0.1 M NH4HCO3 (20 ml). The NH4HCO3 fraction was lyophilized, assayed (Table 2) , applied to an FPLC anion exchange column (Fig. 5) , and eluted with a NaCI gradient (0-0.35 M in 0.02 M Tris, pH 7.5; 30 ml). As shown in Fig. 5, A and B, the main activity peak is associated with a corresponding 280 nm absorption peak. The purification steps and the corresponding activities are shown in Table 2 . As noted in the table, substantial losses in activity occurred at each step in the purification.
In part, this might have been due to our failure to recognize the hydrophobic properties ofthe factor and the possible consequences, particularly during such steps as drying.
We conjectured whether the low-molecular-weight UV chromophore might be TH, since it was reported that the v-erbA oncogene, a mutated avian TH receptor (5, 6) af- 
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work for the understanding of the signaling pathway for erythroid development.
Biological Functions.
Recent studies have shown a close association between TH and RA activities. Both the TH and RA receptors have been shown to activate transcription through the TH response element (1 7). As shown in Fig. 7 , clone 3-1 cells were induced by T3 and T4 at very low concentrations ( ' ' 10 M), and T3 was more active than T4.
These observations are consistent with a specific hormonal response as noted in other differentiating systems (1 8, 19). T3 and T4 also induced differentiation of parental 745A cells (Fig. 1 ) . In addition clone 3-1 cells were maximally induced by all-trans-RA at 10_8 M (Fig. 8A ). This concentration is "100-1000 times less than the concentration previously Bz+ colonies were enumerated after 4 days in culture.
Paper Chromatography. FPLC fractions containing activity were applied as a strip to Whatman 3-mm paper and chromatographed in an ascending system using t-amylalcohol-n-hexane-2 M ammonia (50:1 0:60) as a solvent system (40). T3 and T4 standards (dissolved in 0.1 M NaOH or in 70% ethanol with dilute ammonia) were separately applied.
The strip was developed for 32 h and dried; the standards were stained with nmnhydrin.
The sample-contaming segments were cut into 1 .5-cm strips, eluted with methanol containing 0.25% concentrated ammonia, dried in a Speed-Vac, and assayed for activity. Additional details concerning this procedure are described by Meinhold (28). Assay for T3 and T4. T3 and T4 were assayed using a competitive immu noassay (Chem ilu m i nescence, Ciba Corning ACS:1 80 system).
